A 55-year-old female patient presented with lower back pain and neurogenic intermittent claudication and underwent L3-L4 posterolateral fusion. To prepare the bone fusion bed, the transverse process of L3 and L4 was decorticated with a drill. On the 9th post-operative day, the patient complained of a sudden onset of severe abdominal pain and distension. Abdominal computed tomography revealed retroperitoneal hematoma in the right psoas muscle and iatrogenic right L3 transverse process fracture. Lumbar spinal angiography showed the delayed hematoma due to rupture of the 2nd lumbar artery pseudoaneurysm and coil embolization was done at the ruptured lumbar artery pseudoaneusyrm. Since then, the patient's postoperative progress proceeded normally with recovery of the hemodynamic parameters.
stenosis due to adjacent segment degeneration. Hence, the patient underwent L3-L4 PLF. To prepare the bone fusion bed, the transverse process of L3 and L4 was decorticated with a drill. There was minimal bleeding during the surgery, and post-operative complaints only include mild back pain. However, on the 9th post-operative day, the patient complained of a sudden onset of severe abdominal pain and distension. Moreover, the patient was hemodynamically unstable (8.5 g/dL hemoglobin concentration; 90/60 mm Hg blood pressure; and 120/minute pulse rate). A late abdominal complication was suspected, and an emergency computed tomography (CT) scan of the abdomen with contrast enhancement was performed. This investigation revealed retroperitoneal hematoma in the right psoas muscle (Fig. 1A) and iatrogenic right L3 transverse process fracture (Fig. 1B) . The patient was resuscitated with blood transfusion, intravenous fluids for hypovolemic shock and an interventional radiologist was urgently consulted. Lumbar spinal angiography showed the delayed hematoma due to rupture of the 2nd lumbar artery pseudoaneurysm ( Fig. 2A) and coil embolization was done at the ruptured lumbar artery (Fig. 2B) . After we confirmed the successful embolization through the fi-
INTRODUCTION
Iatrogenic injury of the lumbar arteries after spinal surgery is a rare complication [5] [6] [7] [8] [9] . It may result in the formation of a pseudoaneurysm and consequent acute or delayed retroperitoneal hemorrhage. Because pseudoaneurysm develops gradually from a focal arterial wall disruption, it may go unnoticed by the surgeon. However, this condition may lead to a sudden and massive retroperitoneal hemorrhage and hypovolemic shock. We recently treated a patient who showed a large retroperitoneal hematoma caused by pseudoaneurysm that arose nine days after posterolateral fusion (PLF).
CASE REPORT
A 55-year-old female patient with lower back pain and neurogenic intermittent claudication, who previously underwent L4-L5 PLF due to spinal stenosis, was presented to our hospital. She experienced small thalamic infarction 5 years ago, and since then, she started antiplatelet and antihypertensive medications. Lumbar spine magnetic resonance image revealed L3-L4 spinal tery pseudoaneurysm after PLF. In 1953, Watkins 12) first introduced posterolateral intertransverse fusion and the indications for the use of this technique have been broadened to include degenerative disc disease and low back pain. Nowadays, this technique is supplemented by the provision of a transpedicular fixation device and is widely used in lumbosacral spinal surgery. Preparation of the bone fusion bed, which is the most important step in PLF, was done through decortications of the transverse process by drilling. In the present case, the fracture of the right L3 transverse process was connected, thus the injury of the lumbar artery may have occurred close to the transverse process during drilling. We believe that this iatrogenic arterial wall injury was responsible for the formation of the lumbar artery pseudoaneurysm with the consequent delayed retroperitoneal hemorrhage.
The lumbar arteries of L1 to L4 are small paired vessels that originate from the dorsal aspect of the abdominal aorta at the level of the transverse processes. The lower lumbar arteries can occasionally originate from a common trunk near the midline of the posterior aorta (Fig. 4A ). These vessels run laterally along the bodies of the lumbar vertebrae and divide into anterior and posterior branches at the medial border of the psoas muscle and anterior of the transverse process 1) . In the present case, we thought that the lumbar artery was injured at the anterior of the transverse process (Fig. 4B) . Lee et al. 4) reported the case of a lumbar artery injury combined with a transverse process fracture after a fall. Thus if the patient showed retroperitoneal hemorrhage along with a transverse process fracture, the clinician should consider the possibility of a lumbar artery injury.
In case of retroperitoneal hemorrhage due to lumbar artery injury, endovascular embolization is effective in controlling hemorrhage as it avoids the risks associated with another anesthesia, surgical incision, and the locating and controlling the bleeding 1, 7, 9, 10) . In our case, a transcatheter embolization has successfully stopped retroperitoneal hemorrhage due to rupture of lumbar artery pseudoaneurysm.
CONCLUSION
We described a case of lumbar artery pseudoaneurysm after PLF of the lumbar spine. Although PLF is a safe and widespread surgical technique, major complications are possible if proper attention is not given to the preparation of fusion bed such as drilling or decortication of a transverse process. Surgeons are therefore required to be extra careful during decortication to avoid complications. nal angiogram, the patient was sent to the ward. Since then, the patient's postoperative progress proceeded normally with recovery of the hemodynamic parameters. Two weeks after the embolization, follow-up abdominal CT showed the decreased retroperitoneal hematoma (Fig. 3) .
DISCUSSION
A few authors reported iatrogenic lumbar artery pseudoaneurysm as a consequence of spinal surgery [4] [5] [6] [7] [8] . Moreover, there were some reports about lumbar artery pseudoaneurysm after trauma [1] [2] [3] 11) . However, there were few reports about lumbar ar- 
